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PE3OME

M3onatute Ha CTtonbypa npuHag-
nexartr kbm nogrpynata 16S r XlI-A
dwmtonnasMm M ca  crneuuanusvpaHu
GakTepuu, KOUTO ca 06/IMraTH1 napasuTu
Ha pactuTenHata JIoeMHa  TbKaH.
Ctonbyp dwmTonnasmmte uMart LUMPOK
KPBr OT pacTUTeNHW TOCTONPUEMHULN,
KaTo 3apasaBaTr MHOro Ky/l1Typu OT KOUTO
Mo-BakKHN 3a 3e/1IeHYYKONPOU3BOACTBOTO
ca pomartute, kaptopute u nunepa.
Linkapata Hyalesthes obsoletus wurpae
K/oyoBa posis B pasnpocTpaHeHNeTo Ha

6onecTtTa. dutonnasmurte NPUYUHAT
3Ha4YUTETHN 3ary6|/| 3a 3emMepnersicknTe
npomnssoanTenn KaTto npegnssmnkear

pasiMyHM CUMMOTOMU U 3abonsBaHus B
noseye ot 700 Buga pacteHus. Tosa
BOAM OO [ApaMaTU4HU MPOMEHM B
pasBUTMETO Ha pacTeHusTa, BKIKYUTEN-
HO CaMOAMBCKW METNW, BXy[KaBaHe,
nponudpepauymsa, dunogmm, CcTepuantTet
Ha LBeToBeTe, MacoBa Xx/opo3a W
onioeMHa Hekposa. WpeHTudmympaxve
gutonnasmu Ot rpynata Ha CTonbéyp no
TpU [OomaTteHn copTa, OTIIeXgaHn B
pervoHa Ha Mnosgus.

KntouoBun gymu: ctonbyp, gomatu

SUMMARY

Stolbur phytoplasma isolates
belong to the subgroup 16S r XII-A, and
are specialized bacteria that are obligate
parasites of plant phloem tissue.

Stolbur phytoplasma has a broad plant
host range which infects many crops of
which more important for vegetable
growing are tomato, potato and pepper.

The plant leafhopper  Hyalesthes
obsoletus play a key role in the spread of
the disease. Phytoplasmas cause

significant losses to farmers by different
symptoms and diseases in more than 700
plant species.

This lead to dramatic changes in plant
development, including witches broom,
dwarfism, proliferation, phyllody, sterility
of flowers, generalized yellowing and
phloem necrosis.

We identified Stolbur phytoplasmas in
three tomato cultivars grown in the region
of Plovdiv.
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yBO/

duTonnasmuTe OT rpynara Ha
ctonéypa (16SrXlIl) ca chnoemun,
HacCeKOMOMNPEHOCUMM  MaTOreHu,
KOUTO WHGekTUpar ronsm 6poi
pactutenHun  Bugose.  Cnopep
3acerHaTuTe BuoBe Te nHayumpar
pas3fIMyHN  CUCTEMHW  CUMMNTOMMU
Bapuparkun OT Xb/TEHNUUMN, BPbXHM
nponundepaumu, ,CaMO/MBCKM
mMeTnn” n punoann. YsenvyaBaHe
yecrtoTara Ha cTtonoéyp dwuronnas-
MUTE ce Habnwgasa Mo pasnyHU
CEeJICKOCTOMaHCKM KyNTypu — rpos-
e, uapesuua, 3axapHO LBeEK/O,
KapTodon, gomMaTtu 1 3e/1eHYYKOBM
kyntypn (Ember et al.,, 2011; Lee
et al. 2000). Cbob6LleHn ca ronemu
3aryom Ha  NpoayKums no
3€/IEHUYYKOBUTE KY/ITYpU OT CEM.
Solanaceae — pgomartu, kaptodu,
nanep u UuesvHa MNpUYYHEHU OT
ctonoéyp dwmtonnasmm (Carraro et
al., 2008; Navratil et al.,, 2009;
Fialova et al., 2009, Ember et al.,
2011).

B bbnarapusa 3a npbB NMbT Ce
cbobwasa 3a uTOonNa3MeHu
6071€ecTun no pacTeHusTa npe3 1964
rogmHa (KoBaueBcku, 1971).
C1onbypbT € cbOobLEH N0 AomMaTtu
n nunep (Kosayesckn n ap., 1964).
CbobueHun ca 6onectute: nosene-
HABaHe Ha BeHYenuwyeTaTa Ha
arogute (XpuctoB u gp., 1970),
yBAXBaHe Ha po3aTta (XpucTtosa,
1974), 3naTUCTO NOXb/ITABAHE MO
nosata (A6paweBa, 1977) n
ctonéyp no sno3ara( Avramov,
2008). C ycbBbpLIEHCTBaHE Ha
MeToauTe 3a uaeHTudmkaumsa Ha
dwutonnasmute ce oTKpuBat U

INTRODUCTION

Phytoplasma of the stolbur
group (16SrXIl) are phloem limited,
insect-transmitted pathogens and
they infect a great number of
plants species. Depending on the

affected species they induce
various systemic symptoms
ranging from yellowing, shoot

proliferation, ,witches-broom” and
phyllody. Increasing incidence of

stolbur phytoplasma was
registered in different crops -
grapevine, maize, sugar beet,
potato, tomato and vegetable

crops (Ember et al.,, 2011; Lee et
al. 2000). In the vegetable crops,
severe yield losses caused by
stolbur phytoplasma have been
recorded in Solanaceous crops -
tomato, potato, pepper and celery
(Carraro et al., 2008; Navratil et al.,
2009; Fialova et al., 2009, Ember
et al., 2011).

First report of phytoplasma
diseases in Bulgaria was in 1964
(Kovachevski, 1971). Stolbur was
reported on tomato and pepper
(Kovachevski et al., 1964).

Virescence of strawberry petals
was reported (Hristov et al., 1970),
rose withering (Hristova, 1974),
golden yellowing on the vine
(Abrasheva, 1977), and stolbur of
vine (Avramov, 2008).

With the improvement of methods
for the identification of
phytoplasma were identified new
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HOBW, pasnpocTpaHeHu Ha
TeputopuaTa Ha Bvnrapus
dutonnasmun, kato Pear decline
(Topchiiska et al., 2001), European
fruit stone vyellows phytoplasma
(Topchiiska et al., 2002).

HacTtosawoTo n3neaBaHe
nokassa AMPEKTHOTO MOJIEKY/IAPHO
noeHtugumumpaHe upes PCR Ha
cToN6yp dmtonnasmu no coptoBe
gomatn B bBuirapus.

MATEPVANT N METOON

PacTtuteneH marepwua.
Mpe3 nepuoga Anpun-Main 2014
ca CbOpaHM JIUCTHM nNpobu oT
gomatn copTt PaHTasuna, YepseH
rmraHT n Cbpueto Ha AnbeHra ot
MnosamMBckn  pervoH. [pobute
CbAbpXaT fiMcta OT pacTeHusa c
TUMWYHU puTONNA3MEHN CUMMTO-
Mu (Pur. 1,2 n 3).

OHK eKcTpakuma "
noMMepasHo BepuxHa pekuus
(PCR). OHK e ekcTpaxupaHa OT
npecHu [AomMaTeHu Nnucta crnopep,
Ahrens un Seemuller (1992), c
HAKOW  Moaudoukaumn.  TbKaHHK
npo6u (1 g) ce xomoreHnsupar B 4
ml ot CTAB O6ydep (2% w/v
LeTUNTPUMETIU/T aMOHMEB GpPOMMA,
1.4 M NaCl, 02% 2-B-
MepkantoetaHos, 20 mM EDTA,
100 mM Tris-HCl, 2%
noNuBUHUANUPoONuAoH, pH 8.0) un
1.5 ml aniMKBOTK OT eKcTpakTa ce
NHKy6upat Ha 65°C 3a 30 MuH.
OHK ce npeuuctBa ¢ dheHon un
X/10pOhopM-1N30amMUIOB  a/IKOXON
(24:1) ekcTpakuus wn npeumnuTa-
uma cnepq Toea. EnympaHata OHK
ce u3non3sa 3a pgupektHa PCR

phytoplasma, distributed on the
territory of Bulgaria like Pear
decline (Topchiiska et al., 2001),

European fruit stone vyellows
phytoplasma (Topchiiska et al.,
2002).

The present study
demonstrates direct molecular
identification of stolbur

phytoplasma by PCR in tomato
cultivars in Bulgaria.

MATERIAL AND METHODS

Plant Material. During the
period April-May 2014 leaf
samples from tomato cultivars
Fantasy, Red Giant and Albeng’s
heart were collected from the
region of Plovdiv. Samples
consisted of leaves collected from
plants showing typical symptoms
of phytoplasma (Fig. 1, 2 and 3).

DNA Extraction and
Polymerase Chain Reaction
Amplification (PCR). DNA was

extracted from fresh tomato leaves
as described by Ahrens and
Seemuller (1992), with some
modifications. Tissue samples (1
g) were homogenized in 4 ml of
CTAB buffer (2% wiv
cetyltrimethylammonium bromide,
1.4 M NaCl, 02% 2-p-
mercaptoethanol, 20 mM EDTA,
100 mM Tris-HCI, 2%
polyvinylpyrrolydone, pH 8.0) and
1.5 ml aliquots of the extract were
incubated at 65°C for 30 min. DNA
was further purified by phenol and
chloroform-isoamyl alcohol (24:1)
extraction and afterward
precipitated. Eluted DNA template
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aMmnnandpukayms.

Nested PCR ce u3nonsea 3a
noeHTUrkauma Ha ctonoéyp, Kown-
TO ce OCHOBaBa Ha eflHOBpPeMeH-
HOTO amnnndomumpaHe Ha parme-
HTU OT He-pnbozomanHn [OHK,
HapuyaHn STOL11 c Abmku-Ha ot
720 bp, kouto ca cneuntpmnyHn 3a
rpynata Ha Crtonbypa (Stolbur
16SrXIl) (Clair et al., 2003).

MeToga ce npunara Ha Aasa
etana. Nbpeua PCR ce nssbpLluBa
Cc npaimepn  STOL11f2 5'-
TATTTTCCTAAAATTGATTGGC-
3 n STOL11r1 5-
TGTTTTTGCACCGTTAAAGC-3,,
KOUTo obrpaxaar parmMeHT c
AbmkmHa - 830 bp.

Mbpen etan Ha PCR B 22 pl
obu, obem: PCR 6ydep (10x) —
2.2ul; pectunupara Boga — 16,7ul;
MgCl; (25 mM) — 0.35ul; gHT® (10
mM, 150 pupM) - 0,3 pl.
MpalimepuTte STOL11f2/r1 -
0.0625uM  (100uM) — 0.0125pl;
Tag nonumepasa 0.2U (15 U/pl) —
0.04 pl. BSA (20mg/ml) — 0.3pl;
OHK ekcTpakT — 2 pl.

[Mporpama 3a Tepmouukiepa
(Auto Q Server QB-96 (LKB)):
MbpBOHAYas/IHa [AeHatypaumsa npu
92°C 3a 3 min; nocnegBawy 35
6pos uMKNW:  JeHatypaumsa  npu
92°C 3a 1 min, xnbpuamsaumnsa npu
55°C 3a 1 min; cuHTe3 npu 72°C 3a
1,30 min; 1 KpailHO yab/kaBaHe

72°C 3a 10 min. Cnep
3aBbpLUBaHe Ha peakumsta
aMmnanuumpaHnss  nNpoaykT  ce

paspexga B cboTHOowWweHue 1:1000,
3a Ja ce u3nosi3eBa B creaBalimsa
BTOpW eTan Ha PCR.

was used for direct PCR
amplification.

Nested PCR for identification
of Stolbur phytoplasma, based on
simultaneous amplification of non
ribosomal DNA fragments, called
STOL11 with length of 720 bp,
which are specific for Stolbur group
(Stolbur 16SrXIl) (Clair et al.,
2003).

The method is applied in two
stages. The first PCR was
performed with primers STOL11f2
5.
TATTTTCCTAAAATTGATTGGC-
3 and STOL11r1 5-
TGTTTTTGCACCGTTAAAGC-3,
that flank the fragment length - 830
bp.

First stage of PCR in 22 pl
total volume: PCR buffer (10x) —
2.2ul; distilled water — 16,7pl;
MgCl, (25 mM) — 0.35pl; dNTPs
(10 mM) - 0,3 ul. Primers
STOL11f2 / rl1 - 0.0625uM
(200uM) - 0.0125pl; Taqg
polymerase 0.2U (15 U/ pl) — 0.04
pl. BSA (20mg / ml) — 0.3pl; DNA
extract — 2 pl.

Program of the thermocycler
(Auto Q Server QB-96 (LKB)): first
denaturation step at 92 ° C for 3
min; subsequent number of 35
cycles: denaturation at 92 ° C for 1
min, annealing at 55 ° C for 1 min;
elongation at 72 ° C for 1,30 min;
and a final elongation at 72 ° C for
10 min. After completion of the
reaction, the amplified product is
diluted 1: 1000 in order to use it in
the subsequent second stage -
nested PCR.

606



BTopn etan — Nested PCR B
o6 obem ot 25pl: gectunupaHa
Boga — 16,48ul; gHT® — 150uM,
(10mM,) - 0,3 ul; npainmepute
STOL11f3/r2 - 0.375uM, (100uM)
— 0.075pl; PCR Taq 6ydep — 1x,
(10x) — 2.5ul; MgCl, — 0.4mM (25
mM) — 0.38ul; BSA (0.2 mg mL-1)
— 0.3ul; Taqg nonmmepasa 0.6U (15
U/pl) — 0.04 pl. KbM peakumoHHaTta
cmMec ce npubasatr 5 i
amMnMguumpan n paspefeH
npoaykt. 3a nested PCR ce
nsnonseat npanmepute STOL11f3
5-ACGAGTTTTGATTATGTTCAC-
3'M STOL11r2 5'.
GATGAATGATAACTTCAACTG-3,
KOUTO obrpaxgar dparmMeHT oT
720 bp.

YcnoBuaTa Ha peakuusTta 3a
nested PCR ca cbwurte kato npu
nbpeua PCR.

Enektpodopesa wn  BuU3y-
annsnpaHe. WM3nonsBa ce 1,5%
araposeH refn B eNeKTPoSIUTEH
6ychep TAE 0,5x npn HanpexeHue
110 V 3a 20 min. Cneg 30 min
NHKYybMpaHe B pa3TBOp Ha eTuaneB
6pomug (1 pg/l ml) Ha NnpoaykTUTe
ot AHK B araposHua ren ce
Bu3yanmsmpa ¢ UV cBeT/MHa.
M3non3saH e OHK mapkep — 100
bp Ladder.

PE3YJITATU N OBCBb)XOAHE
OCHOBHUTE  CMMMTOMM  Ha
CTON6Yyp, KOUTO ce HabnogaBaxa
No aHa/M3upaHuTe Tpu copTa
aomatun 6sxa BpbXxHU nponudepa-
umm (Fig. 1, 2, 3) n gedopmayumm
Ha J/iMcTHaTa neTypa, KakTto U
NOXb/TSIBAHE HA HAKOM NUcTa

Second stage - Nested PCR
in a total volume of 25ul: distilled
water — 16,48ul; dNTP — 150uM,
(10mM) - 0,3 ul; primers
STOL11f3 / r2 — 0.375uM (100uM)
— 0.075ul; PCR Taq buffer (10x) —
2.5ul; MgCl; — 0.4mM (25 mM) —
0.38ul; BSA (0.2 mg mL-1) — 0.3pl;
Taq polymerase 0.6U (15 U / pl) —
0.04 pl. In the reaction mixture add
5 pl amplified and diluted product.
For nested PCR we use primers
STOL11f3 5'-
ACGAGTTTTGATTATGTTCAC-3'i
STOL11r2 5-—
GATGAATGATAACTTCAACTG-3
that flank a fragment of 720 bp.

The reaction conditions for
the nested PCR were the same as
in the first PCR.

Electrophoresis and
visualization. We used a 1.5%
agarose gel in TAE buffer 0.5x
electrolyte at a voltage of 110 V for
20 min. After 30 min incubation in
a solution of ethidium bromide (1
pg/l ml) of the DNA products in
the agarose gel we made
visualization with UV light. We
used DNA marker — 100 bp ladder.

RESULTS AND DISCUSSION

Basic symptoms of stolbur
which were observed in the
analyzed three tomato cultivars
were shoot proliferations (Fig. 1, 2,
3) and deformations of the leaf
lamina, yellowing of some leaves
and changing the color from green
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npoMdHa Ha uUBeTa OT 3€e/1eHO B
nmnaBo N 4YepBEHO.

to red and purple also.

dur. 1. CumnTOMK Ha CTONBYp (BPbXHU Mponudepaumn) No gomatu oT copT
daHTasud
Fig. 1. Symptoms of Stolbur (shoot proliferations) on Tomato cv. Fantasy

dur.2. CumntomMn Ha CTon6yb (BpBbXHU nponudpepaunn) No Aomatnm OoT CopT
YepBeH ruraHT

Fig.2. Symptoms of Stolbur (shoot proliferations) on Tomato cv. Red Giant
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dur.3. CuMnNToMn Ha cToNdyp (BPBHBXHU ponvlopepau,mm) no gomartu OT copT

CbpueTto Ha AnbeHra

Fig. 3. Symptoms of Stolbur (shoot proliferations) on Tomato cv. Albeng’s heart

MpucbcTBMETO Ha  (puTO-
nnasmeHa MHpekyms e ycraHose-
HO B 6 npobm oT obuwo 24
TecTMpaHu [OMaTeHn pacTeHus
CbC CUMMNTOMM, KATO NPW NOOXN-
TenHute npobu ce Habnwpgasa
efVHUYeH amnanduumpaH  4ypes
nested-PCR npoaykt ot 720 bp
(Fig. 4). Monoxuten-Hute npooéu
ca OT [JomareHuTe CcoOpToBe
daHTasuda, YepBeH TuUraHtT u
Coupueto Ha AnbeHra (dwur.4). Ot
OoCTaHa/IMTe TecTUpaHu LOMaTeHu
pacTeHMss He ce HabnwgaBaxa
3abenexvmn PCR npoayktu.

The presence of
phytoplasma was detected in 6
samples, out of 24 tested,

symptomatic tomato plants (Fig. 1,
2, 3) resulting with an amplification
of .720 bp DNA fragments using
nested-PCR (Fig. 4). The positive
samples were from the tomato cv.
Fantasy, Red Giant and Albeng’s
heart (Fig.4). No visible PCR
positive reactions were obtained
from the other plants tested.
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dur. 4. Pesyntatm ot Nested PCR Ha npobu oT gomatun (amnavduuupan
thparmeHT 720 bp):

NereHpa: 1,2 - Cbpueto Ha AnbeHra ; 3,4 - UepBeH ruraHT ; 5,7 — daHTasus, 6-
PCR mix, 8- mapkep (100bp DNA ladder, Sigma);

Fig.4. Nested PCR results of tomato samples (PCR fragment 720 bp):

Legend: 1,2 — Albeng’s heart; 3,4 — Red giant; 5,7- Fantasy; 6 — PCR mix; 8 -
100bp DNA ladder, Sigma

n3Boan

VaeHTudmumpann ca uro-
nnasmu ot rpynarta Ha Ctonbyp no
Tpn pomateHn copta (YepseH
rmraHT, ®aHTtasma n CbpueTo Ha

CONCLUSIONS

Stolbur phytoplasmas was
identified by direct nested PCR in
three tomato cultivars (Red giant,
Fantasy and Albeng’s heart) in the

An6eHra), otrnexagaHn B pervoHa | region of Plovdiv. The three
Ha [noBgmMB 4ype3  gupekTeH | cultivars showed common
nested-PCR. W Tpute copta | symptoms of stolbur — shoot
nokasaxa OCHOBHM cumnTtomMn Ha | proliferations and leaf color
CTONGYp — BpPbXxHU nponudepaunn | changes.
N NpomMdHa Ha uBeTa Ha Jinctara.
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PE3IOME

KaptocheHuatr supyc Y (PVY) wu
BMPYCBHT Ha JIMCTHOTO 3aBMBaHe Mo
kaptochmute (PLRV) ca Hail-BaxHute
BMPYCHW nartoreHn no kaproute B
Bwarapus. PasnuuHnuTte coptoBe kapTodu
oTrnexgadn B bbarapua  pearvpart
pa3nnMyHo Ha BupycHata WHMekuns ot
Te3n [Ba natoreHa npu noJsickv ycnosus.
Hskon copToBe ca CWHO YYBCTBUTESTHW,
a Apyry passuBart pas/iMyHa CTeneH Ha
noncka  ycroiumBocT. OT  ocobeHo
3HaYeHue ca 1 permMoHnTe Ha oTrnexgaHe
Ha kapTtodwmTe. W paBaTa Bupyca ce
NpPeHacAaT C BEeKTOp - JIMCTHU BbLUKH,
KOUTO oOKa3BaT TrOMAMO 3HayeHue 3a
TAxHaTa enugemuonorus. [pocnegunu
CMe pasnpocTpaHeHNeTo Ha Te3n [Ba
Bupyca no copt Arpua B pgecert

SUMMARY

Potato virus Y (PVY) and Potato
leaf roll virus (PLRV) are the most
important viral pathogens of potato in
Bulgaria. Different potato cultivars grown
in Bulgaria react differently to the viral
infection by these two pathogens under
field conditions.

Some varieties are highly sensitive and
others develop different degree of field
resistance. Of particular importance are
the regions of cultivation of potatoes. Both
viruses are transmitted by vector -
aphids, which have a major importance
for their epidemiology.

We tracked the spread of these two
viruses in the cultivar Agria in ten seed
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CEeMenpou3BOACTBEHN pervoHa Ha
Bbbarapusa. PVY ce cpeuwla B neT pernoxa,
a PLRV ce cpewa B Tpu pernoHa.
CmMeceHn MH(bekunn OT aBaTa Bupyca ce
Habnwgasa B ABa permoHa u npuynHsBa
Hai ronemun 3arybu 3a npoussBoguTennTte.
Camo B TpW M/I@HMHCKM CEMenpou3Bo/-
CTBEHW pernoHa, KOUTO ce HamupaT Ha
no-BMCOKa Hagmopcka BUCOYMHA He 6sxa
OTKPUTU BUPYCHU MHADEKLUN.
KntouoBu gymun: PVY, PLRV, Agria

yBO/

KaptopbT (Solanum
tuberosum L.) e eguH OT Hali-
LUMPOKO pasnpocTpaHeHuTe nos-
Ckn kyntypu B Bbbirapusa. 3a ga
3a/10BO/IN TbPCEHETO Ha 3emepen-
CKUTe npousBoauTeNn Cce BHacs
nocagbyeH martepuasn oT KapTogu
OT Apyrm cTpaHu (nNpegumMHo
€BPONENCKN), HamMHOXaBa ce U
cnep ToBa ce pasnpegens mexay
yacTHUTe npounsBoauTenn. Bereta-
TUBHO HaMHOXEHUTE KapToheHn
cemeHa ob6aye npenocTaBAT Mb/l-
Ha Bb3MOXHOCT 3a HaTpyrneaHe Ha
BMPYCHU NaToreHn ¢ BCAKO HaMHO-
XaBaHe Ha noneto (McDonald,
1984).

M3BecTHM ca noseye oT 30
BMPYCHM NatoreHa, Kouto morat ga
NOBMNAAT Ha KapTodomTe Mo ceeTa

(Salazar, 1996). KapTtodeHuar
Bupyc Y (PVY, noTtusupyc)
(MetpoB, 2012), BwupycbT Ha
KapTopeHoTO JIMCTHO  3aBuMBa-
He(PLRV, noneposupyc), Kapto-
doeHunaT BUpYC S (PVS,

KapnaBupyc), KapToPeHUAT BUpycC
X (PVX, NOTEKCBUPYC) n
kaptopeHnatr supyc M ( PVM) ca
Hali-4ecTo cpellaHuTe WKOHOMMU-

regions of Bulgaria.

PVY occurs in five regions and PLRV
occurs in three regions. Mixed infections
from both viruses were observed in 2
regions, and caused the greatest losses
for the producers. Only in three
mountainous seed regions which were
located at a high altitude were not
detected viral infections.

Key words: PVY, PLRV, Agria

INTRODUCTION

Potato (Solanum tuberosum
L.) is one of the most widely grown
field crops in Bulgaria. To meet the
demand of farmers, seed potatoes
have been imported from other

countries  (mainly  European),
multiplied and then have been
distributed to the private
producers.

But, a vegetative propagated
potato crop presents ample
opportunity for the accumulation of
viral  pathogens  with  each
multiplication in the field

(McDonald, 1984).

There are more than 30 viral
pathogens that can impact potato
worldwide (Salazar, 1996).

Potato virus Y (PVY, a Potyvirus)
(Petrov, 2012), Potato leaf roll
virus (PLRV, a Polerovirus), Potato
virus S (PVS, a Carlavirus), Potato
virus X (PVX, a Potexvirus) and
Potato virus M (PVM) are the most
common viruses economically
affecting potato crops in Bulgaria.
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Yeckn BaXHW BUpPYCU, 3acarawim
KapTopeHuTe  HacaxieHus B
Bbnrapua. Tesu Bupycu morat ga
ce nosBAT B EeOUHUYHU UK
CMeceHu NHekunn B
KapTopeHnTe HacaxgeHus (Singh,
1999). B onut ga ce HamanAar
OrpoMHUTE 3aryéu npu p[obuea
NoOpoAeHN OT BUPYCHWU 3abonsiBa-
HUS B nocnejgalmre KapTogeHu
HacaxaeHus, cemeHara ce
TecTypar 3a Ha/muve Ha Bupycu
npean 3acaxjaHe 3a fga ce
3acaxgar camo CBOGOOHM OT
BUpycn knybeHn (Jones, 1988;
Spiegel and Martin, 1993).

Hawarta uen e ga ce ngeHTu-
dmumpar Hali-BpeJOHOCHUTE
Bupycun — PVY n PLRV B kapTodu
OT copT Arpusa B pasNuyHu
reorpadycku pervoHu Ha bunrapus.
Mo TO3M HauMH fJa ce pasbepar
Hal-nogxoasawmTe mMecta  3a
NMPOM3BOACTBO Ha  6Ge3BMPYCHU
KapToheHn cemeHa.

MATEPVANT N METOU

Pactutenen matepuan ot 10
permnoHa Ha bbarapua— baHcko,
BenuHrpag, [AparnyeBo, KiocTeH-
ovn, MNasappxuk, MNepHuk, Mele-
pa, CamokoB, CMOMAH U TPBH.

CeponornyeH TecT: DAS-
ELISA (Double Antibody Sandwich
Enzyme Linked Immunosorbent
Assay):

AHaNIN3bT € OCBLLLEeCTBEH NO
meTtoga Ha Clark n Adams (1977).
3nonssanu cMme TbProBCKU KUT Ha
LOEWE Biochemica GmbH,
Sauerlach, Germany. ELISA 6nto-
jara ce uWHKybupatr C aHTuce-

These viruses can occur in single
or as mixed infections within the
potato crop (Singh, 1999).

In an effort to reduce extensive
yield losses due to viral diseases in
subsequent potato crops, seed
tubers are tested prior to planting
for the presence of viruses and the
resultant virus-free tubers are
planted (Jones, 1988; Spiegel and
Martin, 1993).

The aim of the present study
was to identify the most damaging
viruses — PVY and PLRV in
potatoes cv. Agria in different
geographical regions in Bulgaria.
In this way to find out the most
appropriate places for virus free
potato seed production.

MATERIAL AND METHODS

Plant tuber material from 10
regions in Bulgaria— Bansko,
Velingrad, Dragichevo, Kyustendil,
Pazardjik, Pernik, Peshtera,
Samokov, Smolyan and Trun.

Serological diagnostic test:
DAS-ELISA  (Double  Antibody
Sandwich Enzyme Linked

Immunosorbent Assay):
The analysis was conducted
by the method of Clark and Adams

(1977). We have wused a
commercial kit of LOEWE
Biochemica GmbH, Sauerlach,

Germany. ELISA plates are loaded
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pym(lgG) 3a PVY, c paspexgaHus
(cnopef NHCTPYKUUUTE Ha
dupmara npoussoguten) s 0.05 M
KapboHaTeH O6ydep. lNpobute ce
NHKy6upart 3a 4 yaca npn 37 ° C, n
HeCBbp3aHUTEe  KOMMOHEHTU ce
npommBat ¢ PBS-T 6ydep 3a 5
MUH. Bcuukn npobu ce ctpusar B
eKcTpakumnoHeH bydhep, cbabpxaly,
1% PVP (NONUBUHWUA NUPONUAOH)
B CbOoTHOweHue 1:10. bnogarta ce
NHKy6upatr Ha 4 °C 3a 16 vaca.
Cnep TpeTtara CTbNKa Ha
npommBaHe ce pobass asKaslHO
doochaTaszeH KoHtorat 3a PVY un
6nopaTta ce MHKybupart 3a 4 yaca
npu 37 °C. 3a cybecTpar e
N3MNon3BaH P-HUTpPodpeHns dooc-
dat  (p-nitrophenyl  phosphate,
Sigma) B AnetaHonaMnHoB bydoep
(pH 9.8) B cboTHOWeHMe 1mg/ml.
PeakuusaTa npoAab/ikasa Ha
CBET/I0O NpW CTaHa TemmnepaTypa
m ce cnmpa ¢ 3N NaOH.
AbcopbuuaTa Ha UBeTHaTa peak-
LM ce n3mepsa ¢ MyNTUPYHKLNO-
HaneH petektop (DTX 880) npu
Ob/DKMHA Ha Bb/iHaTa ot 405nm.
3a NosIoXUTeNnHu ce npuemar
npobute c onTuyecka MIbTHOCT
(OD) Hap npara (Cut-off) kointo e

CbC CTOMHOCT TpU MNbTU OT
CTOMHOCTTa Ha oOTpuuaTeniHata
KOHTpona.

PE3YJITATU N OBCBbXXOAHE
OT aHanmanpaHutTe nNpoéu ot
Kny6eHn Ha kapTtodwm copT Arpus
oT 10 CeMenpon3BoACTBEHN
pernoHa B bbarapusa nosyymxme
cnegHuTe pesynrtatu. Haii-yecto
cpewaH Bupyc e PVY, koito ce

with antiserum (IgG) for PVY, with
dilutions  (according to the
instructions of the manufacturer) in
0.05 M carbonate buffer. The
samples were incubated for 4
hours at 37°C, and the unbound
components were washed out with
PBS-T buffer for 5 min. All samples
were grounded in extraction buffer
containing 1% PVP (polyvinyl
pyrrolidone) in a ratio of 1:10. The
plates were incubated at 4 °C for
16 hours. Following the third wash
step alkaline-phosphatase
conjugate for PVY was added and
the plates were incubated for 4
hours at 37 °C. The used substrate
is p-nitrophenyl phosphate (p-
nitrophenyl phosphate, Sigma) in
diethanolamine buffer (pH 9.8) at a
ratio of 1mg/ml. The reaction
proceeded in the light at room
temperature and was stopped with
3N NaOH. The adsorption of the
color reaction is measured at
multifunctional detector (DTX 880)
at a wavelength of 405nm.

The positive samples had
optical density (OD) over the
threshold (Cut-off) which is three
times the value of the negative
control.

RESULTS AND DISCUSSION
From the analyzed potato
tuber samples from the cv. Agria in
10 seed production regions of
Bulgaria we received the following
results. The most common virus is
PVY, who was found in 6 seed
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OTKpuBa B 6 reorpadpcku
CeMenpon3BOACTBEHN pervoHa
OparnyeBso, KiocteHaun, [lasap-
DKUK, TlepHuK, CmonsaH u lMNewepa
(dwur. 1).

production regions — Dragichevo,
Kyustendil, Pazardjik, Pernik,
Smolyan and Peshtera (Fig. 1).

3.5

2.543

z.lo/ 2. 1/2
1986 2

®dur. 1. Pesyntatn ot DAS-ELISA 3a PVY

Fig. 1. DAS-ELISA results for PVY

B octaHasite reorpadpckv pernoHu
nvncea 1031 BUpyc. PLRV ce cpela
B 3 pernoHa Ha bbnrapua — MNepHuk,
CmonaH n TpbH (Pur.2). CmeceHu
nHbekun OT ABaTta Bupyca ce
oTKpuBar B ABa pernoHa — CMo/sH U
MepHuk (dwur.1; dwur.2). Camo B Tpu
pervoHa Ha bBwbarapua 3a ceme-
NMPOM3BOACTBO Ha KapTtohum He ce
OTKpuBaT BUPYCHU WHpekunn —
BaHcko, BenuHrpag n Camokos. Tesu
Tpn  reorpafpckm  permoHa  ce
oT/IMyasaT OT OCTaHa/IMTe Mo cBoATa
CpaBHUTE/IHO BWCOKA HagMopcka
BMUCOUMHA N 0CO6GeHOCTU Ha peneda
N CBLOTBETHUAT MWKPOKIMMAT He
no3BoNAABaT pPasnpoCTPaHEeHNETO Ha
BEKTOpPUTE Ha Te3n BUPYCU — NIUCTHU
BbLLUKN.

Other geographical seed production
regions lack this virus. PLRV was
identified in 3 regions — Pernik,
Smolyan and Trun (Fig.2). Mixed
infections of the two viruses was
identified in two regions — Smolyan
and Pernik (Fig.1; Fig.2). Only in
three  geographical regions  of
Bulgaria viral infections in potato seed
production tubers was not identified —
Bansko, Velingrad and Samokov.
These two geographical regions differ
from the others by its relatively high
altitude and terrain features and the
corresponding microclimate prevent
the spread of vectors of these
viruses- aphids.

616




3.5
3
3
=
n 2.5
o
T >017 1.8461-916
I —
[
O
1
Cut-off -r -~ 5 3086 388 oo Sre 1T [ 03050784 1 1" [T 1T
o A e | V.L1liV. 17 U_j_:oo-ogz
ol 1 Moo 11 [1 [ B
o S L0 & \ 0 Q B b X y
,.52‘& \S‘be \FAQ‘Q ﬁ‘? g\l\ @Q“Q‘\ @?‘Q o‘&‘o 0"& ’\QAO Q\S:l ¥
T LSS T &
L

®dur. 2. Pesyntatn ot DAS-ELISA 3a PLRV

Fig. 2. DAS-ELISA results for PLRV

n3BOAU

CmeceHn  WHcpekunn  OT
Apara Bupyca ce HabnwgaBa B
ABa pernoHa (INepHuk n CMONsH) n
NPUYMHABA Hail ronemmn 3arybu 3a
npoussogutenmte. Camo B Tpu
NNAHUHCKN  CEMenpon3BOLACTBEHM
pernoHa (baHcko, BenuHrpag wu
CaMOKOB), KOMTO Ce HamupaT Ha
No-BMCOKaA HaaMoOpcKa BUCOYMHA

He  6sxa  OTKPUTM  BUPYCHMU
NHpeKunn.
BnarogapHocTu

ToBa n3cnegsaHe e peannsu-
paHo 6GnarogapeHne Ha ®HN,
porosop No OHWN/B02/21.

CONCLUSIONS

Mixed infections from both
viruses were observed in 2 regions
(Pernik and Smolyan), and caused

the greatest losses for the
producers. Only in three
mountainous seed regions

(Bansko, Velingrad and Samokov)
which were located at a high
altitude were not detected viral
infections.
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